A regulatory role for the insulin- and BDNF-linked RORA in the hippocampus: implications for Alzheimer's disease.
Alzheimer's disease (AD) is the leading cause of dementia. The etiology of AD remains, in large part, unresolved. In this study, gene expression (microarray) data from postmortem brains in normal aged as well as AD-affected brains in conjunction with transcriptional regulatory networks were explored for etiological insights. The focus was on the hippocampus, a brain region key to memory and learning. The transcriptional regulatory networks were inferred using a trees-based (random forests or extra-trees) as well as a mutual information-based algorithm applied to compendia of adult mouse whole brain and hippocampus microarray data. Network nodes representing human orthologs of the mouse networks were used in the subsequent analysis. Among the potential transcriptional regulators tied to insulin or brain-derived neurotrophic factor (INS1, INS2, BDNF), whose peptide products have been linked to AD, is the Retinoic Acid Receptor-Related Orphan Receptor (RORA). RORA is a nuclear receptor transcription factor whose expression is distinctly upregulated in the AD hippocampus. A notable cross-section of genes differentially expressed in the AD hippocampus was found to be linked to RORA in the networks. Furthermore, several genes associated with RORA in the networks, such as APP, DNM1L, and TIA1 have been implicated in AD. Computationally-derived clusters and modules within the networks indicated strong ties between RORA and genes involved in the AD etiology. In addition, a functional mapping scheme using activity and interaction data affirmed the same network links to RORA. Thus, RORA emerges as a gene with a probable central role in the AD pathology/etiology.